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Figure S1. Mitochondrial morphology in Fis1-null, Mff-null and Fis1/Mff-null MEF cells. 
(A) Western blotting of lysates from Fis1-null, Mff-null and Fis1/Mff-null cells. Lysates were 
evaluated for Fis1 and Mff, and actin is a loading control. (B) Mitochondrial morphology in two 
independently isolated pairs of WT and Fis1-null cell lines. Cells were scored into 1 of 4 
morphological categories. F, fragmented; <50, less than 50% of mitochondria are long tubules; 
>50, greater than 50% of mitochondria are long tubules; N, net-like. Data are from three 
independent experiments, each with 100 cells scored. (C) Representative fluorescence 
micrographs of FRAP experiments corresponding to Fig. 1 D. The white box indicates region 
that was bleached. Scale bar, 2 µm. (D) Diffusion of photoconverted Cox8-Dendra2. A region of 
interest was photo-converted, and the area to which the signal had spread at 2 seconds was 
quantified. The area ratio value is the final area divided by the initial photoconverted area of 
mitochondria. Data are the averages from 10-14 diffusion measurements and are normalized to 
Fis1/Mff-null. Asterisks indicate P<0.05. (E) Cells from the indicated cell lines were treated with 
1 µM staurosporine for 5 hours. The percent of cells with short mitochondria is plotted. Data are 
from three independent experiments, each with 100 cells scored. (F) Mitochondrial Drp1 puncta 
size. Data are the averages from 25 ROIs from 10-12 cells per group. Data are normalized to 
wildtype. Asterisks indicate P<0.001. All error bars indicate SEM, and statistical testing was 
performed with the Student’s t test. 
 
 Figure S2. Rescue of Fis1-null and Mff-null cells. 
(A and B) Mitochondrial morphology and Drp1 puncta. (A) Fis1-null cells were transiently 
transfected with Fis1, empty vector, or Fis1 lacking the transmembrane domain (Fis1ΔTMD). 
Cox8-TagRFP was co-transfected to label the mitochondria. (B) Mff-null cells were transduced 
with Mff, empty vector, MffΔR1, or MffΔTMD. Mitochondria were highlighted by 
immunofluorescence against Tom20. Scale bars in left panels, 10 µm. Center and right panels 
are magnified images of the boxed regions. Scale bars, 5 µm. (C and D) Rescue of 
mitochondrial morphology. Fis1-null (C) and Mff-null (D) cells expressing the indicated 
constructs were scored into 1 of 4 morphological categories. F, fragmented; <50, less than 50% 
of mitochondria are long tubules; >50, greater than 50% of mitochondria are long tubules; N, 
net-like.  
 
 
 
 Figure S3. Mitochondrial elongation by a second set of MiD siRNAs. 
Similar to Fig. 3B and C, except that different siRNAs against MiD49 and MiD51 were used. (A) 
Western blot analysis of lysates containing single and double knockdown of MiD49 and MiD51. 
SOD2 is a loading control. (B) Scoring of mitochondrial network morphologies into categories S, 
short; L, long; N, net-like; C, collapsed. 
 
 Figure S4. Mitochondrial elongation and increased Drp1 S637-PO4 caused by MiD over-
expression can be reversed by CCCP or STS. 
(A) Increased Drp1 S637-PO4 in MEFs over-expressing MiD49-Myc or MiD51-Myc. In the left 
panel, lysates from control MEFs or MEFs expressing MiD49-Myc or MiD51-Myc were analyzed 
by Western blotting for Drp1 and the Myc-tagged MiD. Actin was used as a loading control. In 
the right panel, Drp1 was immunoprecipitated, and the levels of Drp1 S637-PO4 were detected 
with a phosphospecific Drp1 antibody. Drp1 was used as a loading control for the 
immunoprecipitated samples. (B) Scoring of mitochondrial network morphologies for HeLa cells 
over-expressing MiD49-Myc or MiD51-Myc. Cells were treated with vehicle (DMSO), 50 µM 
CCCP for 1 hour, or 1 µM STS for 5 hours. Data are from three independent experiments, each 
with 100 cells scored. Error bars indicate SEM. F, fragmented; <50, less than 50% of 
mitochondria are long tubules; >50, greater than 50% of mitochondria are long tubules; N, net-
like. (C) Drp1 recruitment to mitochondria. Cytosol and crude mitochondrial fractions were 
prepared from the indicated HeLa cells treated with DMSO (D) or CCCP(C), and analyzed by 
Western blotting for Drp1, superoxide dismutase 2 (SOD2; mitochondrial), and β-tubulin (TUBB; 
cytosolic). The mitochondrial lanes were loaded with 10-fold more cell equivalents compared to 
the cytosolic lanes.  
 
